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5.1 SCOPE

b) This standard includes additional requirenents and
information for assessing conpetence or for determning
conpliance by the organi zati on or accrediting authority
granting the recognition (or approval).

| f nore stringent standards or requirenents are included
in a mandated test nmethod or by regul ation, the

| aboratory shall denonstrate that such requirenents are
met. (See the supplenental accreditation requirenents in
Section 1.9.2.)

5.4.2 Organi zation

v B e ;

nom nate deputies in case of absence of the technical
director and/or quality assurance officer;

5.5.2 Qality Manua

r) procedures for protecting confidentiality, and
proprietary rights, and national security concerns;

5.5.4 Essential Quality Control Procedures

b) Al'l quality control neasures shall be assessed and
eval uated on an on-going basis, and quality control
acceptance H-mts criteria shall be used to determ ne
the useability of the data (See Appendi x D)

c) The | aboratory shall have procedures for the
devel opnent of acceptance/rejection criteria where no
met hod or regulatory criteria exist. (See 5.11.2,
Sanpl e Acceptance Policy.)
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5.6.2 Laboratory Managenent Responsibilities

In addition to 5.4.2.d, the | aboratory managenent shall be
responsi ble for:

é)' 'Ehsuring that the training of its personnel is kept up-
to-date by the follow ng:

3 o _

Anal yst training shall be considered up to date if
the enployee file contains a certification that

techni cal personnel have read. understood and agreed
to performthe nost recent version of the nethod.
the approved method (if applicable) or standard

operating procedure, and docunentation of continued
proficiency by at |east one of the follow ng:

. Acceptable performance of a blind sanple (single

blind to the analyst) at |east once per year;

i. Analysis of another initial denonstration of
nmet hod perf ormance;

ii. Successful analysis of a blind performance
sanple on a simlar nethod using the sane
technology (e.qg.. GO/ M5 volatiles by purge and
trap for 524.2, 624 or 8260) would only require
docunentation for one of the nethods.

iv. Control chart with at |east four consecutive

| aboratory control sanples with acceptable
level s of precision and accuracy within the
past year;

, : : :

%ﬁiﬁi;§ teehnlgg% teviewed ot a?d'EEd Lot |

ageney.—an—+h

, e+ tal—addi-tofr —o6r—stuperviser—ofr
Anal ysis of authentic sanples that have been

anal yzed by a proficient analyst with
statistically identical results.

%

il
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5.7 PHYSI CAL FACILITIES - ACCOMVODATI ON AND ENVI RONVENT

5.7.1 Envi r onnent

c) The | aboratory shall provide faet+Ht+es for the
effective nonitoring, control and recordi ng of
environmental conditions as appropriate. Attention
shall be paid, for exanple, to biological sterility,
dust, electromagnetic interference, humdity, mains
vol tage, tenperature, and sound and vi bration |evel s

as—apptropfiatetothe calibrations—or testsconcerned.

5.9.3 Reference Standards

a) Ref erence standards of neasurenment held by the
| aboratory (such as Class S or equival ent weights or
traceabl e thernoneters) shall be used for calibration
only and for no other purpose, unless it can be
denonstrated that their performance as reference
standards has have not been invali dat ed. Ref er ence
st andards of neasurenent shall be calibrated by a body
that can provide, where possible, traceability to a
nati onal standard of neasurenent.

b) There shall be a program of calibration and
verification for reference standards.

c) Where—retevant—reference——standards—antd—rneasturing—and
) ; ) . .
tht:ngleqU|pnentlsrall_be subneeteque B se{vlee
Reference materials shall, where possible, be traceable
to national or international standards of neasurenent,
or to national or international standard reference
mat eri al s.

5.9.4.2.1 Anal ytical Support Equi pnent

b) calibrated or verified at | east annually, using N ST
traceabl e references when avail able, over the entire
range of +a—whieh—the—equtprent—s used. The results
of such calibration shall be within + the
manuf acturer’s published specifications. [If the
calibration/verification is not within the

manuf acturer’s published specifications: stated
e :
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5.9.4.4.2 Continuing Calibration Verification

a) These standards shall be anal yzed at a frequency of 5%
or every 12 hours whichever is nore frequent and nay be
the standards used in the original calibration curve or
standards from anot her source. The frequency shall be
increased if the instrunent consistently drifts outside
accept ance bte++mts criteria before the next
cal i bration.

c) A new curve shall be run if two back-to-back runs of
one continuing calibration check is outside acceptance
bte criteria Hmts. \Wen the contan|ng cal i bration
[check] acceptance criteria Hw+ are +s exceeded high
(1.e., high bias), and there are non-detects for the
correspondi ng analyte in all environnental sanples
associated wth the continuing calibration check, then
t hose non-detects may be reported, otherw se the
sanpl es affected by the unacceptabl e check shall be
reanal yzed after a new calibration curve has been
est abl i shed, eval uated and accepted. Additional sanple
anal ysis shall not occur until a new calibration curve
i s established and verifi ed.

5.10.1.2 Laboratory Method Manual (s)

1)' 'ideﬁ;ification of the test nethod—ant—where

2) applicabl e nafrix or matrices;
3) met hod detection limt;
4) scope and application,__including conponents to be

anal yzed,;
5.10.2 Test Met hods

a) The | aboratory shall use appropriate nmethods and
procedures for all tests and related activities within
its responsibility (including sanpling, handling,
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transport and storage, preparation of itens;—estiration

i and anal ysis of test
data). The nethod and procedures shall be consi stent
with the accuracy required, and with any standard
specifications relevant to the calibrations or tests
concer ned.

5.10.5 Docunentation and Labeling of Standards and Reagents

é)' 'The | aboratory shall retain records;—sueh—=as
, ey e
nanylaetunel S SE?FFUE“E ?' FF"EY lellth?_elignu
for all

st andar ds shatH—+netude incl uding the
manuf act urer/vendor, the manufacturer’s Certificate of

Anal ysis or purity (if supplied), the date of receipt,
recommended storage conditions, and H—appteable;—the

an expiration date after which the
material shall not be used.

b) Origi nal reagent containers shall be | abeled wth the
tate—opened—and an expirati on/di sposal date.

c) Det ail ed records shall be maintained on reagent and
standard preparation. These records shall indicate
traceability to purchased stocks or neat conpounds,
reference to anrd—must—+netude the nethod of

preparation, date of preparation_ and preparer's
initials.

de) Al prepared reagents and standards nust be uniquely
identified and the contents shall be clearly identified
Wi th preparation date, concentration(s) and preparer's
initials.

5.11.2 Sanple Acceptance Policy
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c) Use of appropriate sanple containersz
d) Adherence to specified holding tines; and

e) Adequat e sanpl e volunme. Sufficient sanple vol unme nust
be available to performthe necessary tests; and

f) Sanples which show signs of damage or contan nation.

5.11. 4 Storage Conditions

The | aboratory shall have docunented procedures and
appropriate facilities to avoid deterioration_

contam nation, or damage to the sanpl e+ during storage,
handl i ng, preparation, and testing; any rel evant

'2f ' Sanpl es shall be stored away fromall standards,
reagents, food and other potentially contam nating

sources,__including highly contam nated sanples.

5.11.5 Sanple D sposal

The | aboratory shall have standard operating procedures for
the disposal of sanples, digestates, |eachates and extracts

or ot her sanple preparation product s;—+netuting—at
ptrovistoens—hecessary—toprotect—the—integr+ty—of—the
Faboeratoery.

5.12.2 Records Managenent and Storage

b)' 'Ail records, _including those specified in 5.12.3 and
5.12. 4, eof—an—-organtzat+en—that—areperttnent—to—a
speetft+ed—preject shall be retained for a m ni num of
five years—ﬂﬁ+ess—e%hefmrse—desrgﬁa%ed—Fef—a—+eﬁge%

pert+od—of—t+mre—i+n—another—regulation.
sﬁeerFhed—rﬁ—5—%2—3—aﬁd—5—&2—4—shakk—be—ﬁe%arﬁed— Al
informati on hardware—and—software necessary for the

hi storical reconstruction of data nust be naintained by
the | aboratory. Records which are only stored on

el ectronic nmedia nust be supported by the hardware and
software necessary for their retrieval.
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5.12.4.1 Basic Requirenents

h)' C o . ’ o .
H fawp!es a'F shippee—the f“'pp'“g egnta:nel shatH—be
thratthortzetd—personnet—s—+nrediatety—evident Lf

sanples are submtted with sanple custody seal?? and
any seals are not intact, the lab shall note this in

the chain of custody.

5. 13 LABORATORY REPORT FORMAT AND CONTENTS

The results of each test, or series of tests carried out by
the | aboratory shall be reported accurately, clearly,

unanbi guousl y and obj ecti vel yr—n—aecordance—wth—-any
rAstruettons—+n—thetest—rethods The results shal
normal ly be reported in a test report and shall include al

a)
6) I I o . . I e :
the—sanpte identification of test results derived
fromany sanple that did not neet NELAC sanple

acceptance requirenments such as inproper container,
holding tine, or tenperature;

9) where—+etevant_when the | aboratory collected the
sanpl e, reference to sanpling procedure;

10) any deviations from(such as failed quality
control), additions to or exclusions fromthe test

met hod (such as environnental conditions), and any
other information relevant to a specific test, such
as environnental conditions including the use of

rel evant data qualifiers and their meaning;

11) rneastrerents—examnattons—and—dertved—resutts;

. — identification of whether
data +5 are calculated on a dry weight or wet weight
basis; identification of the reporting units such as
ugl/l or mg/ kg._ and for \Whole Effluent Toxicity,
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12)

14)

15)

16)

identification of the statistical package used to
provi de dat a.

where—+etevant when required—by—t
regutatory—ageney, a statenent of the estinmated
uncertainty of the test result:—such—as—a—vattue

et oo s te : e

where—+etevant at the | aboratory’'s discretion, a
statenent to the effect that the results relate only

to the itens tested or to the sanple as received by
the | aboratory;

where—+etevant_at the | aboratory’'s discretion, a
statenent that the certificate or report shall not

be reproduced except in full, without the witten
approval of the |aboratory; —and

whetre—+etevants— when reported clear identification
of all data provided by outside sources, such as air
tenperature or anbient water tenperature,__and-

clear identification of nunerical results with
val ues below 3.18 tinmes the MDL (10 tinmes the
standard devi ati on as determ ned by the nethod
detection limt study).
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Appendi x B - DEFINITIONS FOR QUALI TY SYSTEMS

Acceptance bte Criteria: specified |imts placed on
characteristics of an item process, or service defined in
requi renent docunents. (ASQQO)

Accuracy: the degree of agreenent between an observed val ue
and an accepted reference value. Accuracy includes a

conbi nation of randomerror (precision) and systematic error
bi as) conponents which are due to sanpling and anal ytical

operations; a data quality indicator. (3 ossary of Quality

Assurance Terms, QAMS, 8/31/92)

Anal vtical Detection Llnlt (LD) the—snrallest—ampunt—of—an
Aran Khao A chaod :n a nnrvv\l o Kby A ~v v
Cl.IIClI VLC l. IICl.l. O Il JC \.u D I ||gu DIICU 11 - a o EI < U¥ (@} gl vV 11
freastieffet—procedurethrovghott—agirven{eg—06-95)
conft+dence—interval— the mni num concentration of an

analyte, that, in a given matrix and with a specific nethod,
has a 99% probability of being identified, qualitatively or

guantitatively neasured. and regorted to be greater than
zero [The analvytical detection limt shall be established

initially and verified annually for each nethod and sanpl e
matrix.]

Anal ytical Reagent (AR) Grade: designation for the high

purity of certain chem cal reagents and solvents given the
Anerican Chenmical Society. (Quality Systens)

Assessor Body: the organization that actually executes the
accreditation process, i.e., receives and revi ews
accreditation applications, reviews QA docunents, reviews
proficiency testing results, surveys the site, etc., whether
EPA, the state, or contracted private party. (NELAP)
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. . ) .
pefty—of Fe'Fa'r ehep|ea! |?ager§s and 56'“f“ts grven—the

, , : , ,
ea'kb'aF'e“ “EEPQE ﬁe'{“ed teehni-eal—procedurefol

Detection Limt: the | owest concentration or amount of the
target analyte that can be determned to be different from

zero by a single nmeasurenent at a stated degree of
confidence. See Method Detection Limt.

Laboratory Control Sanple (however naned, such as | aboratory

fortified blank, spiked bl ank guatty—eontrol—sanpte): an
uncont am nated sanple matri x spi ked with known amounts of

anal ytes froma source i ndependent of the calibration
standards. It is generally used to establish intra-

| aboratory or anal yst specific precision and bias or to
assess the performance of all or a portion of the
measurenent system (dossary of Quality Assurance Terns,
QAMS, 8/31/92).

Limt of Detection (LOD): the | owest concentration |evel

that can be determned (by a single analysis and with a

defined |l evel of confidence) to be statistically different

froma blank. (Analytical Chem stry, 55, p.2217 Decenber
1983, nodified) See also Method Detection Limt.

Proficiency Test Sanple (PT): a sanple, the conposition of
whi ch is unknown to the analyst and is provided to test
whet her the anal yst/| aboratory can produce anal yti cal
results within specified acceptance criteria perforrance
H-mts. (dossary of Quality Assurance Terns, QAMS,

8/ 31/ 92).
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Quantitation Limts: the maxi mumor mninmumlevels
concentrations, or quantities of a target variable (e.qg.,
target analyte) that can be quantified with the confidence
level required by the data user. Quantitation limt, for
the purposes of NELAC, is defined as three tinmes the MDL, by
convention.
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Appendi x D - ESSENTI AL QUALI TY CONTROL REQUI REMENTS

The quality control protocols specified by the |aboratory’s
met hod manual (5.10.1.2) shall be followed. The |aboratory
shall ensure that the essential standards outlined in
Appendi x D are incorporated into their nethod manual s

Al'l quality control neasures shall be assessed and
eval uated on an on-going basis and quality control
acceptance H-mts criteria shall be used to determ ne the
validity of the data. The |aboratory shall have procedures
for the devel opment of acceptance/rejection criteria where
no nethod or regulatory criteria exists.

D.1 CHEM CAL TESTI NG

D.1.1 Positive and Negative Controls
b). .Pbsitive Control s

'3f ' Surrogates - Surrogate conpounds nust be added to
all sanpl es, standards, and bl anks, whenever
possi ble, for all organic chromatography nethods.

Poor surrogate recovery may indicate a problemwt
he sanpl e conposition and shall be reported to t

ient whose sanple Qroduced'twe poor _recovery.

>
o=

2=

D. 1.4 Met hod Detection Limts

b) The detection imt shall be initially determ ned
for the conpounds of interest in each nethod in a
clean matrix appropriate to the test nethod (such as
| aboratory pure reagent water or Otawa sand) or
the matrix of interest (see definition of matrix).

c) Fhet+aboratory—rmust—ver+Hy—that—theMbE—+s—at—teast
I 3 ) I I et ol )
Hmt— Laboratories sha assign nunerical or
guantitative values to a results greater than

three tines the MDL. Al quantitatively reported
results (i.e., those greater than three tines the

MDL) sha be bracketed by calibration standards.

Nunerical values may al so be assigned to results
lower than three tines the MDL, but these nust be
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identified and be recogni zabl e as having | ower

associ ated confidence | evels.

D. 3.3 Met hod Eval uati on

a) In order to dempnstrate the suitability of a method for
an i ntended purpose, the | aboratory
shal | denbnstrate and docunent its ability to neet

acceptance criteria either specified by the nethod or
by the client’'s requirenents. Acceptance criteria nmust

nmeet or exceed client requirenents and nust denonstrat
that the method provides correct/ex Qected results W t

L €
lts Wwih
es, estabtsh-

&

respect to SQECIf ed detection capa abiliti
thr-ot vegr—ret hod—vatdat+on,—a—set—of accept ance er+tert

selectivity, repeatability, sensitivity and
reproducibility.

2) Qualitative m crobiol ogical test nmethods in which
the response is expressed in terns of
presence/ absence, shall be validated by estimating,
if possible, the specificity, relative trueness,
positive deviation, negative deviation,
repeatability, reproducibility and the m ni num
detection capability Hmt—ef—determnation within a
defined variability. The differences due to the
matri ces nust be taken into account when testing
di fferent sanple types.
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Figure D-1. USE OF REFERENCE CULTURES ( BACTERI A)
Fl ow Chart
Ref erence culture from source recogni zed by NELAC

Cul ture once
Appropriate Purity Checks and Biochemnical Tests as

Approprtate

Ref erence Stocks
Ret ai ned under specific Conditions:
Freeze dried, liquid nitrogen storage, deep frozen or other
st orage neans under specified conditions and storage tines/

: - oel L B eeherical .

Thaw Reconstitute
) el L B oehem-cal )

Wor ki ng St ocks
Mai nt ai ned under specific conditions and storage tines

Regul ar/Daily Quality Controls
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Appendi x E - PERFORVANCE BASED MEASUREMENT SYSTEM

RESERVED - The information presented here is the nost recent
EMMC Wor kgroup draft, and is provided for information only.

E.1 Checklist Overview

The Checklists present consensus anong EPA's prograns on
performance "categories" that allow use of the sane
Checkl i sts across the Agency's various prograns/projects.
The Checklists may be applied to screening and field
techni ques as well as traditional |aboratory procedures.

| npl enent ati on of the Checklists is intended to be program
specific and a category that does not apply wthin a
specific EPA programor project wll be indicated by NA
(not applicable). Criteria for a specific EPA program or
project are to be filled in under the "Performance Criteria"
colum; e.g., an Ofice of Water Reference Method may
specify 20% RSD or a correlation coefficient of 0.995 for
the category that specifies calibration linearity, whereas
an O fice of Solid Waste project may specify a Measurenent
Quality Objective of 12% RSD or a correl ation coefficient of
0.998 for this category.

For each EA program or project, the checklists are to be
conpleted for each matrix within each nedium for which
performance i s denonstrated.

Each conpl eted Checklist nmust be retained on file at the

| aboratory that uses the perfornmance-based nethod (PBM or
met hod nodi fication and nmust be submtted to the appropriate
regul atory authority upon request to support analysis of

t hose sanples to which the PBM or nodified nmethod was
appl i ed.

E.1.1 Header

Each page of the checklist contains six |lines of header
i nformation, consisting of:

a) Date: enter the date that the checklist was conpl eted
and associ ated sanpl es were coll ect ed.

b) Laboratory Nanme & Address: If the nmethod is being
enpl oyed by a commercial contract |aboratory on behal f
of one or nore applicable clients, enter the nane of
the |l aboratory if possible followed by a |listing of the
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appropriate clients fromwhich the sanples were
col | ected).

c) D scharge Point 1D, where applicable.

d) Facility Name: enter the nanme of the water treatnent
facility, system or regulated facility or other
prograni project specified entity where the facility
mai ntai ns an on-site anal ytical |aboratory.

e) EPA Program & Applicable Regulation: enter the name of
t he Agency programor project to whomthe results wll
be reported, or under the auspices of which the data
are collected, e.g., “CAA” for Clean Ar Act
testing/nonitoring and “SDWA” for anal yses associ at ed
with the Safe Drinking Water Act.

f) Medium enter the type of environnental sanple, e.g.
wat er - - NOTE a separate checklist should be prepared for
each matrix, e.g., for checklists associated with
per for mance- based net hods for SDWA, enter Drinking
Water as the matrix type. As the evaluations of a
per for mance- based nethod will involve matrix-specific
performance neasures, a separate checklist woul d be
prepared for each matrix. The nmediumis the
envi ronmental sanple type to which the perfornmance-
based net hod applies, whereas the perfornmance category
matri x, appearing in the body of the checklists refers
to the specific sanple type within the Medium that was
spi ked, e.g., for Medium hazardous waste, the checkli st
category Matrix may be sol vent waste.

g) Anal yte, Cass of Analytes, or O her Measured
Par amet ers-- CAS # where avail able: As nmany net hods
apply to a |l arge nunber of analytes, it is not
practical to list every analyte in this field, as
indicated on the form the class of anal ytes may be
listed here, i.e., volatile organics. However, if such
a classification is used, a separate |ist of anal ytes
and their respective Chem cal Abstract Service Registry
Nunmbers (CAS #) nust be attached to the checklist.

€2 E. 1.2 EPA PBM5 Checklist for Initial Denpnstration of
Met hod Perf or nance

The Initial Denonstration of Method Performance invol ves
mul tiple spikes into a defined sanple matrix (e.g.,
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wast ewat er, paper plant effluent), to denonstrate that the
Per f or mance- based Met hod neets the Program or Project
Performance Criteria based on the performance of established
Ref erence Met hod or based on Measurenent Quality Objectives
(anal ytical portion of the Data Quality Objectives). This
exercise is patterned after the Initial Denonstration of
Capability in C 1 of this appendi x.

Footnote #1 indicates that a detailed narrative description
of the initial denonstration procedure is to be provided.

Footnote #2 For nulti-analyte nmethods, enter “see
attachnment” and attach a |list or table containing the
anal yte-specific performance criteria fromthe reference
met hod or those needed to satisfy neasurenent quality
obj ectives. Conplete only one of the two colums. For
multi-analyte nmethods it is suggested that the list also
contain the information for the “Results Obtai ned” and
Per f or mance Speci fication Achi eved” col ums.

Footnote #3 indicates that if a reference nethod is the
source of the performance criteria, the reference nethod
shoul d be appropriate for its intended application and the
listed criteria should be fully consistent with that
reference nethod. The reference nmethod nanme and EPA nunber
(where applicable) should be delineated.

There are 34 nunbered entries in the body of the checklist--
each programw || indicate the performance categories which
do not pertain to the application/project, e.g., by listing
as NA ("Not Applicable") for the correspondi ng performnce
criteria.

#1. Witten Method (addressing all elenents in the EMMC
f ormat)

The details of the nmethod used for analysis (and sanpling,
where applicable) should be described in a version of the
method witten in EMMC format. The EMMC net hod f or mat

i ncludes the follow ng sections: 1.0 Scope & Application;
2.0 Summary of Method; 3.0 Definitions; 4.0 Interferences;
5.0 Safety; 6.0 Equipnment & Supplies; 7.0 Reagents &
Standards; 8.0 Sanple Collection, Preservation & Storage;
9.0 Quality Control; 10.0 Calibration & Standardization;
11.0 Procedure; 12.0 Data Analysis & Cal cul ations; 13.0

Met hod Performance; 14.0 Pollution Prevention; 15.0 Waste
Managenent; 16.0 References; 17.0 Tables, Di agrans,
Flowcharts & Validation Data. Wiile this format may differ
fromthat used in standard operation procedures (SOPs) in a
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gi ven | aboratory, the use of a consistent format is
essential for the efficient and effective eval uation by
i nspectors, program and project managers/officers.

#2. Title, Nunber and date/revision of “Reference Method” if
appl i cabl e.

For exanpl e Pol ychl ori nated Di oxi ns and Furans, EPA Met hod
1613, Revision B, Qctober, 1994.

#3. Copy of the reference nethod, if applicable, maintained
at the facility.

A copy of the reference nethod should be available to al
| aboratory personnel, however, it need not be attached to
the checklist itself.

#4. Differences between PBM and reference nethod attached,
i f applicable.

The | aboratory should sumrari ze the differences between the

reference nethod and the perfornmance-based nethod and attach
this summary to the checklist. This summary should focus on
significant differences in techniques (e.g., changes beyond

the flexibility allowed in the reference nethod), not m nor

devi ati ons such as the gl assware used.

#5. Concentrations of calibration standards.

The range of the concentrations of materials used to
establish the relationship between the response of the
measur enent system and anal yte concentration. This range
nmust bracket any action, decision or regulatory limt. In
addition, this range nust include the concentration range
for which sanple results are nmeasured and report ed.

#6. % RSD or Sl ope/ Correl ation Coefficient of Calibration
Regr essi on.

This performance category refers to quantitative measures
describing the rel ationship between the anount of materi al

i ntroduced into the nmeasurenent system and the response of

t he neasurenent system such as an analytical instrunent. A
I inear response is generally expected and is typically
measured as either a linear regression (for inorganic

anal ytes) or as the relative standard devi ation (or
coefficient of variation) of the response factors or
calibration factors (for organic anal ytes). For exanple,
traditional performance specifications consider any
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regression line with a correlation coefficient (r) of 0.995
or greater as linear. Also, for organic anal ytes, a
relative standard deviation (RSD) of 15%or less is often
considered linear (RCRA). The calibration relationship is
not necessarily limted to a |linear relationship. However,
it should be renenbered if the ProgramiProject O fice or

O ficer/Managers specifies other calibration relationships,
e.g., quadratic fit, nore calibration standards are
generally necessary to establish accurately the calibration.
| f applicable, a calibration curve, graphical representation
of the instrunment response versus the concentration of the
calibration standards, should be attached.

#7. Performance range tested (with units).

This range nust reflect the actual range of sanple
concentrations that were tested and nust include the
concentration units. Since the procedures nmay include
routine sanple dilution or concentration, the performance
range may be broader than the range of the concentrations of
the calibration standards.

#8. Sanples(s) used in initial denonstration have
recomended preservative, where applicable. Sanple(s) used
inthe initial denonstration should enploy the recommended
preservative, where applicable. Answer “yes” if the
preservation in the reference nethod was used. If “no”,
include a narrative description of the testing done to
support use of the alternate preservation techni que.

#9. Sanples(s) used in the initial denonstration nmust be
within the recommended hol ding tines, where applicable.

Unl ess holding time (tinme fromwhen a sanple is collected
until analysis) has been specifically evaluated, this entry
shoul d be taken directly fromthe reference nethod, where
applicable or standard table. If holding tine has been

eval uated, include the study description and concl usi ons of
that evaluation here, with a reference to the specific study
description. The data nust be attached.

#10. | nt erf erences.

Enter information on any known or suspected interferences
wi th the performance-based nmethod. Such interferences are
difficult to predict in many cases, but nmay be indicated by
unaccept abl e spi ke recoveries in environnental matrices,
especi ally when such recovery problens were not noted in
testing a clean matri x such as reagent water. The
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interferences associated with the reference nethod are to be
i ndi cated, as well as, the effect of these interferences on
t he performance- based net hod.

#11. Qualitative identification criteria used.

Enter all relevant criteria used for identification,
including such itens as retention time, spectral wavel engths
and i on abundance ratios. |If the instrunental techniques
for these performance-based nethod are simlar to a
reference nethod, use the reference nethod as a gui de when
specifying identification criteria. |If the list of criteria
is lengthy, attach it on a separate sheet, and enter “see
attached” for this item

#12. Performance Eval uation Studies perfornmed for anal ytes
of interest, where avail able (last study sponsor and title
| ast study nunber:).

Several EPA progranms conduct periodic performance eval uation
(PE) studies. Organizations outside of the Agency al so may
conduct such studies. \Were avail able and applicable, enter
t he sponsor, title, and date of the nost recent study in

whi ch the performance-based net hod was applied to the matrix
of interest. A prograniproject may specify that a

per f or mance- based nethod be fully successful, i.e., within
the PE study QC acceptance criteria. Were applicable,
provide a listing of analytes for which the PE results were
"not acceptabl e".

#13. Analysis of external reference material.

Enter the results of analyses on reference material froma
source different fromthat used to prepare calibration
standards (if available). This performance category is
especially inportant if Performance Eval uation Studies are
not available for the anal ytes of interest.

#14. Source of reference material.

Enter information, if applicable and avail able, for
traceability of external reference materials used to verify
the accuracy of the results, e.g., obtained fromthe
National Institute of Science and Technol ogy (N ST).

#15. Surrogates used, if applicable.

Enter the nanes of the surrogate conpounds used. Surrogates
are often used in analysis of organic analytes. Surrogates
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may be added to sanples prior to preparation, as a test of
the entire anal ytical procedure. These conpounds are
typically brom nated, fluorinated or isotopically |abeled,
With structural simlarities to the analytes of interest.
Target anal ytes of the nethod may be used as surrogates, if
they can be denonstrated not to be present in the sanples to
be anal yzed.

#16. Concentrations of surrogates, if applicable.

Enter the concentration of surrogates once spiked into the
sanple (i.e., final concentration).

#17. Recoveries of Surrogates appropriate to the proposed
use, if applicable.

Enter the sunmary of the surrogate recovery limts; attach a
detailed listing if nore space i s needed.

#18. Sanpl e Preparation.

Enter prelimnary procedures, e.g., digestion, distillation
and/or extraction. A detailed listing may be attached if
nore space i s needed.

#19. C ean-up Procedures.

Enter appropriate sanple clean-up steps prior to the
determ native step (instrunental analysis), e.g., GPC
copper, alumna treatnent, etc.

#20. Met hod Bl ank Results.

A clean matrix (i.e., does not contain the anal ytes of
interest) that is carried through the entire anal yti cal
procedure, including all sanple handling, preparation,
extraction, digestion, cleanup and instrunental procedures.
The vol une or weight of the blank should be the sane as that
used for sanple analyses. The nethod blank is used to

eval uate the concentrations of analytes that may be
introduced into the sanples as a result of background
contam nation in the | aboratory. Enter the analyte/s and
concentration neasured in the bl ank.

#21. Matrix (reagent water, drinking water, sand, waste
solid, anbient air, etc.).

Refers to the specific sanple type within the broader Medi um
that was spi ked, e.g., for Medium Hazardous Waste an
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exanple matri x spiked as part of the initial denonstration
of net hod performance m ght be "sol vent waste".

#22. Spiking System appropriate to the nethod and
appl i cation.

Enter the procedure by which a known anount of anal yte/s
("spi ke") was added to the sanple matrix. This may include
the solvent that is enployed and the technique to be

enpl oyed (e.g., perneation tube, or volunetric pipet
delivery techni ques spiked onto a soil sanple and allowed to
equilibrate 1 day, etc.). Solid matrices and air are often
difficult to spike and considerable detailed narrative my
be necessary to delineate the procedure. For spikes into
aqueous sanples generally a water m scible solvent is
needed.

#23. Spi ke concentrations (W units corresponding to final
sanpl e concentration).

Enter the anmount of the analyte/s ("spike") that was added
to the sanple matrix in ternms of the final concentration in
t he sanpl e.

#24. Source of spiking material.

Enter the organi zation or vendor from which the spiking
materi al was obtained or how the spiking materi al was
prepared. This should include specific identification
information, e.g., |ot#, catalogue nunber, etc.

#25. Nunber of Replicate Spikes.

The initial denonstration of nethod performance involves the
anal yses of replicate spikes into a defined sanple matri x
(category #21). Enter the nunber of such replicates. For
exanple in the NPDES and SDWA prograns, at |east 4
replicates should be prepared and anal yzed i ndependently.

#26. Precision (analyte by analyte).

Precision is a neasure of agreenent anong individual
determ nations. Statistical neasures of precision include
standard devi ation, relative standard devi ati on or percent
di fference.

#27. Bias (analyte by analyte).
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Bias refers to the systematic or persistent distortion of a
measur enent process which causes errors in one direction.
Bias is often neasured as the ratio of the nmeasured value to
the "true" value or nomnal value. Bias is often
(erroneously) used interchangeably with "accuracy", despite
the fact that the two terns are conplenentary, that is, high
"accuracy" inplies |ow "bias", as well as good precision.
Enter the nane of the bias neasure (% recovery, difference
fromtrue, etc.), and the nuneric value wth associ ated
units for each anal yte obtained for each analyte spiked in
the initial denmonstration procedure.

#28. Detection Limt (wunits; analyte by analyte), if
appl i cabl e.

A general termfor the | owest concentration at which an
anal yte can be detected and identified. There are various
approaches to establishing detection |imts reastres—of
gdeteet+ofr which include "Limt of Detection” and ' Met hod
Detection Limt". Enter the approach used deteect+oen—freastre
(e.g., MDL) and the analytical result with units for each
analyte in the matrix (see #21).

This performance category is of inportance when operating at
extrenely | ow concentrations. |If the concentrations
measured or the decisions to be made, e.g., action |evels,
are several orders of nmagnitude above these concentrations,
the "quantitation | evel" should be entered.

#29. Confirmation of Detection Limt. if applicable.

In addition to spikes into the matrix of interest (see #21)
it my be beneficial to performthe detection [imt
measurenents in a clean matrix, e.g., |aboratory pure water
air, sand, etc. Results of the spikes in the clean matrix
are frequently available in the Agency’ s published nethods.
Determning MDLs in a clean matri x using the perfornance-
based nmethod will allow a conparison to the MDLs published
in the Agency net hods.

This performance category is of inportance when operating at
extrenely | ow concentrations. |If the concentrations
measured or the decisions to be made, e.g., action |evels,
are several orders of nmagnitude above these concentrations,
the "quantitation level" should be entered.

Al so, the detection limt technique may specify specific
procedures to verify that the obtained [imt is correct,
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e.g., the "iterative process" detailed in the 40 CFR Part
136, Appendi x B, MDL procedures.

#30. Quantitation Limt (w units; analyte by analyte).

The | owest concentration at which the anal yte can be
reported with sufficient certainty that an unqualified
numeric value is reported. Approaches to establishing
Meastres—of quantitation limts include the M ninum Level
(M), InterimM ninum Level (IM), Practical Quantitation
Level (PQ), and Limt of Quantitation (LOQ . Enter the
approach used to establish the reasure—of quantitation
limts, and the corresponding units for each anal yte
appropriate to the intended application and a description of
how hey were determ ned.

#31. Qualitative Confirnation.

Enter all relevant criteria used for identification,

i ncluding such itens as: retention tinme; use of second

chr omat ogr aphi ¢ col um; use of second (different) anal yti cal
techni que; spectral wavel engths, ion abundance ratios. |If
the instrunental techniques for the performance-based nethod
are simlar to those of a reference nethod, use the
reference nethod as a gui de when specifying confirmation
criteria. |If the list of criteriais lengthy, attach it on
a separate sheet, and enter “see attached” for this item

#32. Frequency of performance of Initial Denonstration:

Enter the frequency that the initial denonstration needs to
be repeated.

#33- #34. Oher Criteria.

Enter other necessary prograni project specific nmethod
per f ormance categori es.

Si gnat ur es:

The printed nane, signature and date of each anal yst
involved in the initial denonstration of nethod performance
is to be provided at the bottom of the checklist sheet.

€2 E. 1.3 EPA PBM5 Checklist for Continuing Denonstration of
Capabi lity:

The process by which a | aboratory docunents that its
previ ously established performance of an anal yti cal



NELAC

Quality Systems
Revision 7
January 12, 1998
Page 5E-11 of 21

procedure continues to neet perfornmance specifications as
delineated in this checklist.

#1. Met hod Bl ank Resul t.

A clean matrix (i.e., does not contain the anal ytes of
interest) that is carried through the entire anal yti cal
procedure, including all sanple handling, preparation,
extraction, digestion, cleanup and instrunental procedures.
The vol une or weight of the blank should be the sane as that
used for sanple analyses. The nethod blank is used to
evaluate the | evels of analytes that nay be introduced into
the sanples as a result of background contam nation in the

| aboratory. Enter the anal yte/s and concentrati on neasured
in the blank.

#2. Concentrations of calibration standards used to verify
wor ki ng range, where applicable (include units).

The range of the concentration(s) of materials used to
confirmthe established relationship between the response
of the measurenent system and anal yte concentration. This
range shoul d bracket any action, decision or regul atory
[imt. |In addition, this range nust include the
concentration range for which sanple results are neasured
and reported (when sanples are neasured after sanple

di lution/concentration). Enter the concentrations of the
cal i bration standards.

#3. Calibration Verification.

A nmeans of confirmng that the previously determ ned
calibration relationship still holds. This process typically
i nvol ves the anal yses of two standards wth concentrations
whi ch bracket the concentration(s) neasured in the sanple/s.
Enter the procedure to be used to verify the calibration and
the results obtained for each anal yte.

#4. Laboratory Control Sanple.

An anal ytical standard carried through all aspects of the
anal ytical nethod, e.g., digestions, distillations and
determ native steps/instrunentation. It is generally used
to assess the performance of all of the nmeasurenment system
i ndependent of the chall enges of the sanple matri x.

#5. External QC sanple (where applicable).
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Enter the results of analyses for reference material (e.g.,
quality control sanples/anpoules) froma source different
fromthat used to prepare calibration standards (where
applicable). Enter the concentration, as well as, the
source of this material. This performance category is of
particul ar inportance if Performance Eval uation (PE) studies
are not available for the analytes of interest.

#6. Performance Eval uation Studies perforned for anal ytes
of interest, where available (last study sponsor and title
| ast study nunber:).

Several EPA progranms conduct periodic performance eval uation
(PE) studies. Organizations outside of the Agency al so may
conduct such studies. \Were avail able and applicable, enter
t he sponsor, title, and date of the nost recent study in

whi ch t he performance-based nethod was applied to the matrix
of interest. A progran project may specify that a

per f or mance- based nethod be fully successful, i.e., within
the PE study QC acceptance criteria.

# 7. List of analytes for which results were “not
acceptable” in PE study where avail able and applicable..

#8. Surrogates used, if applicable.

Enter the nanes of the surrogate conpounds used. Surrogates
are often used in analysis of organic anal ytes. Surrogates
may be added to sanples prior to preparation, as a test of
the entire anal ytical procedure. These conpounds are
typically brom nated, fluorinated or isotopically |abeled,
Wth structural simlarities to the analytes of interest.
Target anal ytes of the nmethod nay be used as surrogates, if
they can be denonstrated not to be present in the sanples to
be anal yzed.

#9. Concentration of surrogates, if applicable.

Enter the concentration of surrogates once spiked into the
sanple (i.e., final concentration), with units.

#10. Recoveries of Surrogates appropriate to the proposed
use (if applicable).

Enter the summary of the surrogate recovery limts and
attached a detailed listing (each surrogate conpound), if
nore space i s needed.
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#11. Matrix (reagent water, drinking water, sand, |oam
clay, waste solid, anmbient air, etc.).

Refers to the specific sanple type within the broader

“Medi unt that was spiked, e.g., for Medium Waste an exanpl e
matri x, spiked as part of the initial denonstration of

met hod performance, m ght be sol vent waste.

#12. Matrix Spi ke Conpounds.

Enter the analytes spiked. |In preparing a matrix spike, a
known anount of analyte is added to an aliquot of a real-
world sanple matrix. This aliquot is analyzed to help

eval uate the effects of the sanple matrix on the anal yti cal
procedure. Matrix spike results are typically used to

cal cul ate recovery of analytes as a neasure of bias for that
mat ri Xx.

#13. Matrix Spi ke Concentrations (wunits corresponding to
final sanple concentration).

Enter the anount of the analyte/s or "spike" that was added
to the sanple matrix in ternms of the final concentration in
t he sanpl e.

#14. Recovery of Matrix Spike (wWunits).

The ratio of the standard deviation of a series of at | east
three neasurenents to the mean of the neasurenents. This
value is often expressed as a percentage of the nean.

Not e: Some prograns/projects have utilized matri x spi ke
duplicates (a separate duplicate of the matrix spike) to
help verify the matrix spike result and to provide precision
data for anal ytes which are not found in real -world sanpl es,
since duplicates of non-detects provides little information
concerning the precision of the nethod. See Item# 19.

#15. Qualitative identification criteria used.

Enter all relevant criteria used for identification,

i ncluding such itens as retention tines, spectral

wavel engt hs, and ion abundance ratios. |f the instrunental
techni ques for the performance-based nethod are simlar to a
reference nethod, use the reference nethod as a gui de when
specifying identification criteria. |If the list of criteria
is lengthy, attach it on a separate sheet, and enter “see
attached” for this item
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#16. Precision (analyte by analyte).

#17-18. Ot her category.

Enter other necessary prograni project specific nmethod
per f ormance categori es.

Si gnat ur es:
The printed name, signature and date of each anal yst

involved in the initial denonstration of nethod performance
is to be provided at the bottom of the checklist sheet.
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EPA Performance- Based Measurenent System
Certification Statenent

Date: Page of
Laboratory Name & Address

Facility Name:

Discharge Point ID, where applicable:

EPA Program and Applicable Regulation:

Medium:

(i.e., water, soil, air, waste solid, leachate, sludge, other)

Analyte, Class of Analytes or Measured Parameters (CAS # where available)
(i.e , barium, trace metals, benzene, volatile organics, etc.)

We, the undersigned, CERTIFY that:

1. The nethods in use at this facility for the anal yses of sanples
for the prograns of the U S. Environmental Protection Agency have net
the Initial and any required Continuing Denonstration of Method
Performance Criteria specified under the Perfornmance-Based
Measur enent System

2. A copy of the Perfornance-Based Method, witten in EMMC format,
and copies of the reference nmethod and | aboratory-specific SOPs are
avail able for all personnel on-site.

3. The data and checklists associated with the initial and
conti nuing denonstration of nmethod perfornance are true, accurate,
conpl ete and sel f-explanatory (1).

4. Al raw data (including a copy of this certification form
necessary to reconstruct and validate these performance related
anal yses have been retained at the facility, and that the associ ated
information is well organi zed and avail abl e for review by authorized
i nspectors.

Facility Manager’s Nane and Title Si gnat ure Dat e

Quality Assurance O ficer’s Nane Si gnat ure Dat e
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This certification form nust be conpleted when the
performance-based nethod is originally certified, each tine a
continui ng denonstration of nmethod performance i s docunented,
and whenever a change of personnel involves the Facility
Manager or the Quality Assurance Oficer

(1) True: Consistent with supporting data.

Accur at e: Based on good | aboratory practices consistent
with sound scientific principles/practices.

Compl et e: Includes the results of all supporting
performance testing.

Sel f-Expl anatory: Data properly |abeled and stored so that
the results are clear and require no additional
expl anat i on.
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EPA PBMS
Checklist for Initial Demonstration of Method Performance

Provide a checklist for each matrix included in the demonstration.

Date: Page of
Laboratory Name & Address:

Facility Name:

Discharge Point ID, where applicable:

EPA Program and Applicable Regulation:

Medium:

(i.e., water, soil, air, waste solid, leachate, sludge, other)

Analyte, Class of Analytes or Other Measured Parameters (CAS #, where
available):

(i.e., barium, trace metals, benzene, volatile organics, etc.)

Initial Demonstration of Method Performance (1)

Category Performance Results
Criteria (2) Obtained
Based on
Measurement
Reference Quality
Method Objective

Perf.
Spec.
Achieved
V)

1. Written method (addressing all elements in the EMMC format)
attached

2. Title, number and date/rev. of "reference method", if applicable

©)

3. Copy of the reference method, if applicable, maintained at facility

4. Differences between PBM and reference method (if applicable)
attached

5. Concentrations of calibration standards

6. %RSD or slope/correlation coefficient of calibration regression

7. Performance range tested (with units)

8. Sample(s) used in initial demonstration have recommended
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Initial Demonstration of Method Performance (1)

Category Performance
Criteria (2)
Based on
Measurement
Reference Quality
Method Objective

Results
Obtained

Perf.
Spec.
Achieved
V)

Samples(s) used in initial demonstration met recommended
holding times, where applicable

10.

Interferences

11.

Qualitative identification criteria used

12.

Performance Evaluation studies performed for analytes of
interest, where available:

Last study sponsor and title:

Last study number:

13.

Analysis of external reference material
Last study sponsor and title:
Last study number:
List of analytes with “not acceptable” results:

14.

Source of reference material

15.

Surrogates used, if applicable

16.

Concentrations of surrogates, if applicable

17.

Recoveries of Surrogates appropriate to the proposed use, if
applicable

18.

Sample preparation

19.

Clean-up procedures

20.

Method Blank Result

21.

Matrix (reagent water, drinking water, sand, waste solid, ambient
air, etc.)

22.

Spiking system, appropriate to method and application

23.

Spike concentrations (w/ units corresponding to final sample
concentration)
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Initial Demonstration of Method Performance (1)
Category Performance Results Perf.
Criteria (2) Obtained Spec.
Based on Achieved
Measurement )
Reference Quality
Method Objective
24. Source of spiking material
25. Number of replicate spikes
26. Precision (analyte by analyte)
27. Bias (analyte by analyte)
28. Detection Limit (w/ units; analyte by analyte)
29. Confirmation of Detection Limit, if applicable
30. Quantitation Limit (w/ units: analyte by analyte)
31. Qualitative Confirmation
32. Frequency of performance of the Initial Demonstration
33. Other criterion (specify)
34. Other criterion (specify)

Provide a detailed narrative description of the initial demonstration.
For multi-analyte methods, enter “see attachment” and attach a list or table containing the

analyte-specific performance criteria from the reference method or those needed to satisfy
measurement quality objectives.

If a reference method is the source of the performance criteria, the reference method should

be appropriate to the required application, and the listed criteria should be fully consistent
with that reference method.

Name and signature of each analyst involved in the initial demonstration of method
performance (includes all steps in the proposed method/modification):

Name Signature
Name Signature
Name Signature

Date

Date

Date

The certification above must accompany this form each time it is submitted.
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EPA PBMS
Checklist for Continuing Demonstration of Method Performance

Date: Page of
Facility Name:

Laboratory Name & Address:

Discharge Point ID, where applicable:

EPA Program and Applicable Regulation:

Medium:

(i.e.,water, soil, air, waste solid, leachate, sludge, other)

Analyte, Class of Analytes or Measured Parameters (CAS # where available)
(i.e., barium, trace metals, benzene, volatile organics, etc.)

Continuing Demonstration of Method Performance

Category Required Specific Results Perf. Spec.
Frequency |[Performance | Obtained Achieved
Criteria )

1. Method blank result (taken through all steps in the procedure)

2. Concentrations of calibration standards used to verify
working range (with units), where applicable

3. Calibration verification

4. Laboratory Control Sample

5. External QC sample (where available)

6. Performance evaluation (PE) studies, if applicable
Last study sponsor and title:
Last study number:

7. List analytes for which results were "not acceptable” in PE study

8. Surrogates used, if applicable

9. Concentration of Surrogates, if applicable

10. Recovery of Surrogates (acceptance range for multianalyte
methods), if applicable

11. Matrix

12. Matrix spike compounds

13. Concentration of Matrix spike compounds

14. Recoveries of Matrix spike compounds

15. Qualitative identification criteria used

16. Precision (analyte by analyte)

17. Other category (specify)

18. Other category (specify)
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EPA PBMS
Checklist for Continuing Demonstration of Method Performance

Date: Page of
Facility Name:

Discharge Point ID, where applicable:

EPA Program and Applicable Regulation:

Medium:
(i.e. water, soll, air, waste solid, leachate, sludge, other)

Analyte, Class of Analytes or Measureand (CAS # where available)
(i.e. barium, trace metals, benzene, volatile organics, etc.)

Name and signature of each analyst involved in continuing
demonstration of method performance (includes all steps in the
proposed method/modification):

Name Signature Date
Name Signature Date
Name Signature Date

The certification above must accompany this form each time it is submitted.



